SUMMARY A family in which a pericentric inversion of chromosome 22, inv(22)(pllql2), is segregating is described. Special reference is made to a unique recombinant subject with a 'pure' partial monosomy 22 syndrome of maternal origin. An attempt has been made to correlate the phenotypic abnormalities with monosomy for the segment 22ql2--qter.
partial monosomy 22 syndrome resulting from maternal meiotic recombination. The familial situation is made more complex by the fact that there is a small marker chromosome segregating along with the balanced inversion in three family members ( fig  1) .
Case reports
The proband (II.3, fig 1) was born on 14.3.69. At the age of 14 his height was 143-5 cm and he had microcephaly (head circumference 53 cm). His IQ remains too low to test adequately and he has virtually no speech. His face is rounded with full cheeks and eyebrows, marked epicanthic folds, and inv (22)(pllql2) (fig 2c, d ). In addition to this chromosome abnormality, these three subjects are mosaic for an additional small marker chromosome (fig 2e) . The origin of this tiny supernumerary could not be identified by any of the banding methods used. The proportion of cells carrying the supernumerary varies, with the mother and brother having 16% and the sister having 75%. Sixty cells from the index case were analysed thus excluding 5% mosaicism with 95% confidence.6
The proband (11.3) can therefore be considered to carry a recombinant of the familial pericentric inversion. The three family members with the balanced inversion (1.2, 11.1, and II.2) are also mosaic for a small supernumerary chromosome and can therefore be thought of as having partial mosaic trisomy.
Discussion
It is generally accepted that pericentric inversions are balanced rearrangements and as such should not affect the phenotype of the carrier. It was once thought that pericentric inversions were also innocuous with reference to fertility and offspring.7 Generally speaking, (heterozygous) small inversions are unlikely to cause reproductive problems since the short inverted regions usually remain unpaired at meiosis, and even in the event of pairing, a crossover is rarely formed in the critical loop area (fig 3) . (fig 4) . If, in addition, at the subsequent anaphase the inverted and ring chromatids fail to separate then there will result a cell with both a ring and an inverted chromosome. The fragment will, of course, subsequently be lost.
The tendency of the ring to non-disjunction would explain its mosaicism in the inversion carriers.
Recombination involving a pericentric inversion of an acrocentric chromosome yields pure monosomy or trisomy in recombinant subjects. It is not complicated by the presence of short arm imhalance, because they are relatively inert genietically containing only rRNA genes. We are therefore able to describe a 'pure' partial monosomy 22 syndrome, since the trisomy for 22p is believed to have a negligible effect on the phenotypc. This reasoninlg has been used to describe pure partial trisomy of chromosomes 148 and 22.3 The proband (11.3) is therefore monosomic for the distal half of 22q (q12-qter). The clinicial signs in the relatives of the proband are probably the consequence of trisoemy for the supernumerary modified by the mosaicism, rather than the inversion per se. On the other hand.
the mairked mental retardation of the proband together with the other phenotypic abnormalitics is considered to be due to the substantial monosomy of chromosome 22, since his chromosome anomaly is the direct result of maternal meiotic recombination and he does not carry the supernumerary. Mental and physical retardation, microcephaly, cryptorchidism, congenital heart disease, cleft palate, a long beaked nose, and long philtrum appear to be the common features. Of these only microcephaly was present in all three of our patients, though two also had craniofacial asymmetry. Two of the three (I.1 and 11.2) are probably retarded anid 1.1 and 11.1 are only 147 and 151 cm tall. The probable explanation of the phenotypic variation is the presence of mosaicism.
In view of our unifying hypothesis for explaining the abnormalities in this family (fig 4) , it is suggested that mosaicism for rings may be usefully looked for in families segregating for smatll pericentric inversions. This is especially so when there are cliniccal signs in non-recombinant persons after initial analysis. With segregation of the progenitor inversion and ring the possibility also exists that these aberrations may be found separately in different members of a family
